Disparate cytogenetic responses of peripheral blood and spleen lymphocytes to ethenoadenine nucleotides in vitro; maximal expression in splenic lymphocytes under conditions of enhanced membrane permeabilization.
Exogenously supplied 1,N6-ethenoadenosine triphosphate (epsilon-ATP) and 1,N6-ethenodeoxyadenosine triphosphate (epsilon-dATP) are potent inducers of sister chromatid exchanges (SCEs) in murine spleen lymphocytes but not in peripheral blood lymphocytes cultured in vitro. Data suggest that spleen lymphocyte membranes are inherently more permeable than blood lymphocytes to transient uptake of epsilon-ATP and epsilon-dATP. The effect of media pH and divalent cations on SCE frequency and chromosomal aberrations in spleen cells pulse-treated with epsilon-ATP were studied. The most dramatic responses were observed at pH 8.0 in Ca2+/Mg2(+)-free Hank's balanced salt solution (HBSS). Under the latter conditions, SCE and chromosomal aberration responses (mean +/- SD) of lymphocytes from replicate mice were 69.4 +/- 13.1 SCE/cell and 49 +/- 8.5% of cells with aberrations respectively. Chromosomal aberrations included multiple complex breakage and rearrangements. In HBSS containing Ca2+ (0.575 mM) and Mg2+ (0.4 mM) in concentrations equivalent to those in RPMI 1640, maximum SCE and aberration responses of 31.8 and 28% were observed in cells treated at pH 6.0. Similarly, maximum SCE frequencies (46 +/- 1.6 SCE/cell) and percentage of cells with aberrations (8 +/- 1.4%) were present in spleen cells treated at pH 6.0 in RPMI media. SCEs and aberrations decreased with increasing pH in either media containing divalent cations. In Ca2+/Mg2(+)-free HBSS, the highest mitotic index and fastest cell cycling were seen at pH 6.0. Mitotic indices dropped dramatically at pH 7.4 but recovered considerably at pH 8.0, in spite of a high frequency of cells containing aberrant chromosomes. The most dramatic cytotoxicity occurred at pH 6.0 in HBSS containing Ca2+ and Mg2+. Decreased cytotoxicity was apparent at higher pH and in RPMI medium. Conditions for optimal growth of control cells were obtained following pulse-treatment in Ca2+/Mg2(+)-free HBSS medium at high pH (8.0). Because of the dramatic cytogenetic toxicity of exogenously supplied epsilon-ATP, and the ubiquitous occurrence and biological importance of intracellular ATP, the latter should be considered a potential target for adduct formation by electrophilic metabolites of carcinogenic agents.